The members of the Desmarestiales have life histories involving the alternation of a macroscopic sporophyte and a microscopic gametophyte with oogamous reproduction (Schreiber, 1932 ; Kornmann, 1962 ; Nakahara and Nakamura, 1971) . The morphological differences between the generations may be partly based on differences in their metabolism, but our knowledge of these problems is still insufficient. Recently some kinds of brown algae have been cultured axenically and their nutritional requirements have been studied by several investigators (Boalch, 1961; Pedersen, 1969a, 1.969b). These studies, however, have concerned only one generation of the life cycle.
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Pure cultures of gametophytes of Desmarestia viridis (Mull.) Lamour, and Desmarestia ligulata (Lightf.) Lamour. were obtained by isolating single zoospores with a micropipette and transferring them to sterilized media. The gametophytes of both species grew well in ASP12 medium of Provasoli (1963) at 14° with a 14-hr photoperiod, but the plants remained sterile. They became fertile and produced sporophytes when transferred to an environment of 10° with a 10-hr photoperiod. At 10° with a 14-hr photoperiod, the pseudo-parenchymatous sporophytes of D. viridis grew well, normally in ASP12. On the other hand, those of D. ligulata did not develop into normal thalli but formed masses tangled with branches and corticating threads. Nearly normal sporophytic thalli were obtained, however, when 20 or 100 mg glucose was added to 100 ml of ASP12 medium. This observation prompted a more extensive study of the morphogenetic effects of organic supplements on plants of Desmarestia.
We therefore examined the effects of various carbohydrates and organic acids on the growth of gametophytes and sporophytes of D. viridis and D. ligulata. The responses to glucose, sodium acetate and pyruvic acid were especially interesting, since they were different in the two phases of the life history. The observations are shown in Tables 1 and 2 . Such observations may provide clues to metabolic differences controlling their differentiation.
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